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AM INVESTIGATION OF TEE 

The s t ab i l i t y  and control ~ W a c t e r i s t i c a  of an 0 . O k c a l . e  
model of the Chance- Vought XFPl airplans b v e  been investigated 
over a.Mach ILUlTiber range from 0.40 t o  0.91. Re8ult8 of the basic 
longitudinal tests of' the complete &el with wdeflected  contml 
surfaces are given in the present report wfth a very limited 
d y e i s  of the results. 

A t  the request of. the  Bureau of Aeronautics, N a v y  Department, 
an investigekion of' the atabi l i ty  and control charocterf&ics.of 
an O.o&scab model of the Chance' Taught mW-1 a~rphae m.8 
conducted in the Langley high-speed 7- by l&f oot tunnel. 

This report  presents the results of the bGeic longitIadl&l 
s t ab i l i t y  t e s t s .  The reeults include lift, drag, ami pttching- 
moment data f o r  the complete model with undeflected controls 'over 
aa angleNf-atteck range at Mach numbers v m g  from 0.4.0 t o  0.91. 
The inlet-velocity  mtios asrsociated trith the elmttlated Jet air- 
intake duct are d e o  presented. . .  
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The present report  is published with the purpose of presenting 
the data available at pmwnt from hi&”syeed t e s t s  of tho 0.08-scd-e 
model of‘ the XBPl airplane, Accordingly, no detaSled analysi~l of 
the data has been made. 
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free-stream velocity, feet per second 

free-stmam Mach number (V/a) 

syeed of aound, feet. per second 

wfng area, aquare feet  (3,174 Tt’) 

mean geometric chord, feet  (1.046 ft) 

angle of attack, measured from Wie X-axis to..the fuselage 
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dimensions of the model are presented on the tbme"view &a- of 
figure 2, The right air-intake duct.  contained' a cluster  of small, 
pi to t  pressure tubes which were used t o  determine the inlet-velocity 
ratios.  

Tests and Tare Determinat Ion 

- ~n order t o  elim.trvLte the serious tnteeerence .introduced at 
high sgeeds by the conventional two- or  three-struk mods1 m o r t  
system, the model was supported for the present  testa by a ating 
extending frm the rear 'of the fuselage t o  a ver t ica l  s t r u t  located 
wel l  behind the model in the expanding part of the ttjnnel. This 
,Strut was mounted. on the tunnel balance system and was shielded 
from the aSr s t r eam by, a fairing. A photograr);h of the m o d e l  supported. 
on this system is ehawn i n  figure 3. The tare forma and monrtsnts ' 

produced by the center sting were determined bg muntin@; the model 
on two wing mpports which were also at-bached t o  the  ver-bical 8tMzt 

t e s t i n g  the model. wi%h and without the center sting. Figure 4 
is a photo-aph of the podel mount%& on the wing supports wlth the 
center  sting in place. Angles of .attack Were changed by the w e  
of interchangeable couplings. i n  the stfnge behind the model. 
Deflections of the support system nnder -load were  determined From 
a ta t ic  loading tests. ' 

'The variation of test Reynolds number . w i t h  Mach n m b r  for . 
average t e s t  conditions is presentea fn figure 5. The Reynolds 
number was computed ming a turbulence  factor of unity. -The degree 
of turbulence of the tunnel is not hown.but is believed t o  be 8maJ.l 
.became of the high contraction  ratio of the tunnel. The size of 
tbe &del used in the present inveetigatfon leads t o  an estimated. 
choking Mach number .of 0.93 based on one-dfmmmional-flaw theory. 

.Experience has indicated that with t h i s  value of the choking' Mach 
number, the tunnel constriction effects eho-ald not imalSdate  ,the 
t e s t  results at .tunnel Mach numbers below 0.90, -Application of 
the blocking  correction  increase8 t h i s ' l h i t  t o  over 0.91.. 

. .  
CorrectionEl 

The t e d t  r esu l t s  ham been corrected  for the .tare forces and- 
moments produced by the support system and for deflections of the 
system Wer load. 

. .  
The jet4oundary corrections were computed from the  -following 

equations which were determined by the method of referents 1. 

I 

I 

I 

! 

I 



4 

I 

where the  subscript M . Jndfcatsrr measured value. ,The Jet-boundary 
correction t o  the pitching moment wa8 considered  negligible. 

* 

The drag has beeft corrected f or...the buoyancy produced by the 
small l o n g i t u d b d  static-pressure  gradient i n  the tunnel and'all 
coefficients and Mach numbers were corrected for blockbg .by the I 
niobI and i ts  wake . .  . . .  

RESULTS A w I ) *  DISCUSSION 
I .  . ,. 

. .  , . 
' The la&itudind.  characterist ics of t h e " c q 1 e t e  model with 

neutral control s ~ . u ~ a c e e  are  jpesentod in figuqe 6 .  . The ,doflectlon 
of' the  support system caused the angle of atkack of the model t o  
change with  speed, It was neceesary, therefore , '   to  crose-plot the  
original. test readtrs  a t  constant -e of at tack o r  l i f t  cmff ic ien t  
t o  obtain the curve8 shown i n  figure 6 .  Pitching-moment coefficients 
are presented about a center of gravity loca-kbd- at 17 percent of 
the mean geometric  chord. 

. ,  . 
.. , . : '. 

Th;e pit-ching-aomnt coefficient and eagle of .attack are plotted 
again& lift coefficient i n  figare 7 f o r  varioui &ch mniltbers. . The 
variat ion with Mach number of the slopes of the& c m a  : at .low 'lift 

ccGfficients are presented in figures 8 and 9.' ' The' c&e of 

( f i g  , 9) .which is a measme of the   . s ta t ic  margin at a giveh. s@wd 
&OWB a marked increase in  a t a t i c  margin at Mach nmbrs abob 0 . 6 5 .  
Hawever, the negative variat ion of pftching-aomnt  coefficient with 
Mach  number which appears at hi& Mach nwrbers i n  the data of 
flgure 6 may came an metable  variation of control poeition with . 
speeit. The caw8 of t h i s  behavior at the high Mach numbers on t h i s  
wept  wing model is not understood but &I far ge' the estable  varia- 
tion of control  posit ion with a p e d  is concermod the effec% -is * 
simllar t o  that which  ha^ been okserved on unswept m o i t e l s  at' super- 
o r i t 3 c d  speeds. . ,. 
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The result8 of the duct  inlet-velocity laeksUrenaents are 
presente,d in  figure 10 as the ratio of' the  duct inlet v e l o c i t y   t o  
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the  free--stream  velocity. The measured inlet-velocity ratios axe 
about half the ma@itud.e of those expected i n  high-qmed, full- 
power flight, A t  lower f l i gh t  epee&, full-power operatton should 
produce inlet-velocity ratios much higher than those measured. 
However, calculations  kve  indicate& that only a emall pitching 
momsnt results from turning the inlot air through the angle of 
attack ek the duct in le t .  

Visual observation of t u f t s  iWicated no ex te rna l  flow 
separation from the duct Wet& at any Mach nmker at low angles 
of attaok. A t  the highest angle of attack, however, a local 
separation f r o m  the upper surface of the duct l i p  W ~ B  observed 
at Mach  numbere a ~ l  low as 0 

Langley Memorid Aeronqutical Laboratory 
ITational Advieory Coprmittee for Aeroaautics 

Langley Field, Va. 

Apprtived: 

Rlchard E. Kuhn 
Aeronautical Engineer 
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Fig. 1 
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Figure 4.- Photograph of the 0.08-scale model of the XFW-1 airplane with vertical tails 
removed mounted on the wing supports with center sting in place, 
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Fig. 7 
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